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1. A nethoa for percutaneously perfotaing « 
fora»i„oto»y or other surgical pro«a«res ia the spine 
Of a huiaan patient, cp«prlsittg the steps of: 

bac* 1*.^ Posteriolaterally entering a patient's 
bac* through a puncture wound adjacent to the spi„e and 
Uterany therefrom, to contact a ptedet^^T 
^on on the spine, said wound extending between the 
transverse processes of adjacent vertebrae; and 

(b) conducting a f oraainotoay or other 
surgical procedure on the spine by ttanipulating 
instruments through the punct-tte wound; 

(e) wherein in steps (a) and (h) 
substantially no removal of healthy tissue is required 

* Percutaneously performing a 

fora^oto»y or other surgical procedures i„ the spine 
ot a human patient, comprising the steps of: 

(a) posteriolaterally inserting a cannula 
through a patient's badt adjacent to the Ipine^ 
spaced laterally therefrom, to contact a predet^ined 
position on the spi„e, said cannula inserted he^en 
the transv^se processes of adjacent vertebrae ; td 

(b) conducting a foraminotoay or other 
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surgical procedure on the spine by »an^iating 
lastroaentft throimh the caimula; 

(o) wherein in steps (a) and (b) 
«ul«tantiany no removal of healthy tissue i, required 

torJlLl!"'^'^ Pereutaneoasly performing a 
^ra^ftoto«y or other surgical procedures in the spine 
of a hu»aa patient, eomprisiii the steps of. 

w^. P"^*'**'*"^ the patient's back at e 

^^oTr-^rr.iLTiir"" ^^^^ 

•P"^ to th. t««™„. , 

J**"^ °* vertebrae; 

the iKta^JZirr?^ *««ete.i cwai through 

tne ii.t««»rtrtnr« toraan o( the vertebrae, 
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-pine. a,« ,pi„,, elrTT. ' ^ "'^^ 

stlU only accessible hv . foraoinal area is 

is neco««y to ^. . LI" 1* ^ «^ it 

*B«ovB a portion of the 
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infarior articular proeeds or an adjacent portion of 
the vertebrae In order to reach the foramen. Reaovlng 
these vertebral stroofcures caeses spinal Instability. 
Hhen a portion of the bony structure of the vertebrae 
is not removed, inadequate decompression of the foramen 
occurs which does not alleviate a patient's pain, 
fttrther, the presenUy used open bade surgical 
procedure subjects the patient to risk of infection, 
searrlag, damage to unaffected structures, hospital 
stays of several days or mere and extensive 
refaabilitatien. 

Xt would be advantageous to have an arthroscopic 
surgical procedure for treatltg areas of pathology 
found in the foramen vhicn can be approach through 
Incisions of less than 3 centimeters while resecting a 
»*nlaum Of .oft tissue, and only that bony tissue which 
is directly responsible for the patient's sy«5rt:oms. 

It ^ also be advantageous to have a procedure 
ttat be carried out under local anesthatic in which 
the patient can leave the hospital on the day of the 
without incurring an overnight stay and avoid 
extensive rehabilitation. 

SprngirY Of ^-he Tn^o^^.«T-Tt 

The invention Is directed to a novel method for 
mforalng arthroscopic surgical procedures in the 
^ramen of a spine of a human patient without removing 

aethod Of the present invention, a surgeon 
posteriolaterally enters a patient's back through a 
puncture wound, adjacent to and spaced laterally from 

ZIT^Z ^ Predetermined position I Z 

spine. «,e wound is generally less than three 

2.50 centimeters, and extends between the transverse 
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prooesaes of adjacent vetteh«* 

procedure in 

iurocess and lateral face of th* ^ ^ 

Of a vertebrae with tha procedur^ 
aaalBttla**.w * procedures beitig perfonned by 
^^^tli^ the instnmanta through the cannuxT 
Viewing iseans can be introduced «»,^,-k . J*™"*' 

fete location^rTH ^ vertehrti canal vith 

-LPcacion of the cannula ai-imt<». « ^ 

•"rl^ont.! to vemca Ji^e !! ""^ 

' to xo «„ti«t^ airLTr '^^ 




* 3plnal column; * ^i^' of a portion of 

-^^^af\^ IJ^I ^'f^ two adjacent 

line spinal coluam of FIG, i; 



t • 



PISDRB 3 is a piotorlal view of a patient in a 
position for spinal surgery f 

nms 4 is a partially exposed achenatic view of 
the placeuent of an incision in a patient's back; 

FIGORS 5 is a croaa-sectional view of the site 
line 3-3 of Pio. 4 showing a cannula Insetrted in the 
incision illustrated in m. 4f 

FXOOSS < is a posterior plan view of two adjacent 
vertebrae of a hunan ^ine illnstratlng the preferred 
location of a cannula used In the present Invention; 

nsaas ? is a f^gmentary sectional view of a 
cawttila used in tbe present invention; 

PIGORB 8 is a side plan view of cannulas used in 
the present invention. 



Before descrihincf the invention in detail, 
reference should he nade to HCGs. 1 and 2 which 
illustrate the anatomy of a portion of a hmoan spine 

Srenerally deaigaated by reference numeral 10. & human 
spine 10 Is made «p of individual vertebrae 12 and each 
vertebrae 12 includes a centrally located, outwardly 
projecting spinal process 14. Located at the superior 

each sUe, is a transverse process 16. Also at the 
superior end of the vertebrae la are two of upwardly 
projecting processes called the superior articular 

r^a^t^o^rr " ^^-^"-^ 

The space between the superior facet 18 and the 

lamina 22. a pedxcle 24 attaches the above described 
vertebral structures to a vertebral body 26 illustrated 



- s - 



I 



In no. 2. RhM indiv^dtt,^ v«i»hMe M ™ joined 

;^*o»» in Pio. a. vtataa ,«.^ „f tt. 

12 fo« th. VBrtoteal canal is of the snl„. 

Between the vertebrae i3, 

to tt. Of th. foraaen 28 are aif f i«at a«a, to 
»a<a and operate on baoaoM of th«ir location .J^ 

i» relation to the eplnai Jr::^:^^ 

pertO^LH^*"*""" is .l,„ted to a eetho. f or 
F^"^ irthroeoopio spinal pi»«te„ 

^l:^^ " . h».n patent Wthout 
*«aBoving substantial anooabs of b9»if.s» 

in tne procedure in accordance with Hh^ 
^l.»t P la poaltlone. prone on an t^:.^:^:"; 

Illustrated In ?i6e a tt44.v «.k 

alnl^ ^'•^s °< the transverse processes 16 of 

««« the centrS:: ,1 ^ ! ^ "'"^ 

vound or incision vertebrae 12. a puncture 

-".ate^a. 1. ..ae ^ the^TeST^rp^L",, 
t>» patient', bartt a, adjacent t» , <>« 

i« Plaeed ganerall, ahout ^^1™" •ce^?*''"" 

" * CO 8 centimeters froa 



the ttiaiine M of the patient's ba<* B depending on tha 
l»oi» structure ot the patient 

fflift Incision 30 is carried through the skin, the 
subcutaneous tissue, and the fascial envelope of the 
dorsal muscttlaturs of the patient's back s. A 
surgeon's finger or other hlunt instruaent is 
introduced into the incision 30 an« the muscle fibers 
ars blunUy dissected longitudinally to allov the 
transverse process 22 to he palpitated with the finger 
or blunt instrument. The lateral face of the facet 
3oint 19 is^also palpated with the finger. 

Vh^ incision 30 can be kept open with retractors 

" T"^^ «bodii^t, a oannuia 32 
is used. If the cannula 32 is used, a blunt bullet- 
^trocar 33, of a kind routinely used in surgical 
procedures and commercially available and slightly 
smll^ than the diaseter of ^he cannula 32, is pLsed 
into the incision 30 and directed at an angle of 
^^xi»ately 30. . 45. froB the vertical axis of the 
midline M Of the patient's back b. itoe trocar 33 is 

Z^Z:" "^"^^ ^•-^ intertransverse 

The cannula 32, Of the desired diameter and 
^riate length for the thickness of the patient's 
Wssue,- is then passed over the trocar 33 (FT6. 5). 
The cannula 32 is positional between the transCeri; 

processes 16 of adlacent vertebra* 1, . ! 

ta T.i»«* vertebrae 12 and Is advanced 

to rest upon the lateral face of the facet joint 19 as 

i^Uustrated in pigs. 5 and 6. The tr^r. « . 

from the incision 30. trocar 33 is removed 

are. t "^"^ sieving the 

i «evice can be a microscope, «agnlfyinc 
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A iTJ^ ! ^'"^^ «» fa^t Joint 19 

wiscxe fro* the transverse proceaaes is 
the facet joint 19, Th^ ^^^^ Processes X6 an4 



ti« „T into 

«Uo, <»»Zr,:jf^ "ther optica 

'"^^'fVt^ Of ttw tacrtVT' "'"'^ 

t^o^h the ln«W~T ' ■» «•»<*««« 



the area Indleatas that the procedure na^ io be 
carried Ottt usiiig two saaller cannula with this 
approa<*. AdditionaUy, the deUvery of 
Pharmaceuticals aad bio-^ctive deVlces, «ach as 

^^'^TLT^r ^^^^^^^ 

«ea tttrei}^ the eantnala 32. 

When the surgical prooediirB Is comieted 
<«»nula 32 is removed and the itK^i^^^ 

»0 With one or two int^TJ^^ " ^ ^'^^^ 
adhasiv strip. ^^^'^^ s«ibcateneous sutures and an 

ThB location of the cannula 32 i« ,.-1.*.* 
dxse area. The cannula's 32 ^ central 

15 .1.. '"Wted ana mnipoiat*.! In a satient 9 a,.. 
" the procadttie. •"•mmis p aiurlng 
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The cannula body 34 an lntet»al hn. 
«»eafie 38 and an «ete^*, «»cetiial bora op 

«eteti»ai surface 4o wii-h 4.u 
^ cwwiula tody 34 4, end Qf 

•"'lo**"* to aoeo«^ i."".** 

t» t«,t path. w"!irr"" » 

«- "ly that tL^lL 

"«ter loci M«th«ic^!r^ «t 

« fcal an^th^icX^l * '"-tio™. ^. 
'-V, th. ho^ital on^ tv^"" 

« the u^^^ Ji^t^r: " 

«» .Plrlt or scot^et.'''*" "^^^ 
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foraaintttcMy «r other Bim.«~, ""-^ parfonnlnj a 
•w paumt, comprising the steps ott 

'•**«»«9a a punobore wound adiacsanfr 

spaced laterally tfteretoa. L ^"'^ 
position OB tlJt^T^' ^ * PredeteaW 

prooesfies of adjacent vertebrae; aiid 
(U) conducting a f oaraalnotoav «*.k 

12 awrougn the punotsire wotmd/. 

^ subatantxaiiy no reaoval of healthy tiaJ. * 

to allow visualization of and'^L 
^ the patient. ' foramen of 

^ 2» The aathod of clai« i -^w 

^ in length. * 3 centimeters 

-/u ^^.re::rortV^ r^- 

woo to 2. so centiiiietera. 
«ep. «: " ^' oo^l^ the 
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(e) passing a cannula ovar the tcocar and 
advanoing it to tba lateral face of the facet joint of 
the Vi^tebrae; ax4 

» 

(f) removing the trocar from the wound* 

«* Che inethod of claim 5, vherein the cannula 
haa an outer dianeter between . about o.so to 3.00 
centiaetara and is of a length betiraen about 2.0 to 
10.00 centivetersii 

7. The method of daia 6, wherein the cannula 
haa an internal bore of betveen aboat 0.4O to 2.90 
centiaetars. 

». Ihe aetiiod of olaia 8, tAerein the cannula is 
adjtistable in its angulation to accoamodate a o^halad 
to caudad and horizontal to vertical line of vision. 

9. Bxe ftethod of claia 1, further co>»prlsing the 
Btep Of visualizing certain areas for direct inspection 
with vievxng means having the capability of tumlno 
corners. ' 

10. The method of claim i, wherein the 
foraninotoay includes deeompressions. 

H» The method of claim l, wherein the 
foraminotomy includes discectomies, 

12. The method of claim l, wherein the other 
surgical procedures include fusions. 

13. The method of claim I, wherein the other 
surgical procadures include the delivery ot 
Pharmaceuticals and bio^otlve devices. 
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14. A wthod for percutaneottsly performing , 
fbraalnotoay or other sux^lcal procedmri^ 1„ the aplne 
Of a human paUent, coapriaing the atepa of, 

(a) pofiteriolateraUy inserting a cannula 
a patient's bad. adjacent to the ^i„e anci 

^ced laterally therefro,, to contact a predeterained 

the tranave«e prooeeeee of adjacent vertehrae, and 

(b) conducting a f orattinotomy or other 
"Weal procedure on the epine by »anip«latiag 
Utetruaents through the cannula; 

(c) Wherein in steps (a) and (b) 
«»»tantlally no of healthy tis«,e is required 
to allow viauaUaatiott of and access to 
the patient. ^ 

IS. Tto utbod ot cUiB 14, further cop»rl.im. 

17- The mthad of rtaln 16. rti»r.i- 

5 30 to 45. o« ^ '* «PJ«««l«at.ly 

- patlJI « . »iaii,e Of a 
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(e) pas«ln9 the cannnU over the tsrocar and 
advancing it to the lateral face of the facet joint of 
the vertebrae; and 

(f) r^novin? the trocar from the wound. 

19» Hba method of daia 14, wherein the cuumula 
has an outer dianeter between about 0,50 to 3.00 
oenti&eters and is of a length between about 2.0 to 
10.0 cratineters* 

20. The method of clala 19, Wherein the cannula 
has an internal bore of between about 0.40 to 2.90 
eenti»ettt»i» 

21. The method of claim li, wherein the cannula 
is adjustable in its angulation to accoainodate a 
exhaled to candad and horizontal to vertical line of 
vision* 

• * 

22. The method of claim 14, further comprising 
the step of visualizing certain areas for direct 
inspection with viewing neans having the capability of 
turning comers. 

23. jaie method of claim 14, wherein the 
foraminotony includes deconpressions. 

24. The method of claim 14, wherein the 
foraminotwy includes disceotonies. 



25. The method of claim 14, wherein the other 
surgical procedures Include fusions. 
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26. «»thod Of oiala 14, Wherein the other 
««9xcal procedures taclude the delivery 0^ 
Pharmaceuticals and bio-active devices. 

9t a hteu mtlott ._. u» the spine 

wwMf eeatclalagi tha steps ott 

M P«»«t»«l«9 the patiem:.s b«* ,t a 
■lailae «t tha i»„v L ""ntlwitera fina the 

- - a"-:::^, 

CO, i«*ro*„i„, vlavl^ .^^^ 

--e„«ta.^i:Li-r:srar- 
3«,ica. ^r:,- r - ^ 

-ac^ .s.as.t.o„ o, a.^:^3rit'r:: 

2». The Mthod of alala 27 
tha. step Of ne»l„g the fo^a^l^**^ «»Prist», 
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29- fflie sethoa of cOain 27, wherein the puncture 
wound is an incision generally less than 3 centimeters 
in length* 

30. The method ot claim 29, wherein the puncture 
wound is between about o.so to 2,60 eentineters. 

31. the method of claim 27, further comprising 
the steps of; 

(h) passing a trocar into the punotore wound 
and directing the trocar at an angle of approadmately 
30 to 45« off the vertical axis of a midline of a 
patient's back; 

(i) passing the cannula over the trocar and 
advancing it to the lateral face of the facet joint of 
the vertebrae; and 

(j)- removing the trocar fron the wound. 

32. Tue sethod of Claim 27, wherein the cannula 
has an outer diameter between abput 0.50 to 3.00 
centimeters and is of a length between about 2.0 to 
10.00 centimeters. 

33. The method of claim 32, wherein the cannula 
has an internal bore of between about 0.40 to 2.90 
centimeters. 

34. The method of claim 27, wherein the cannula 
is adjustable in its angulation to accommodate a 
cephalad to caudad and horizontal to vertical line of 
vision. 

35. The method of claim 27, further comprising 
the step of visualising certain areas for direct 
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'"^'^'^ ""^"^ *^*ia the 
foraainot«iy Includes decoapresaions. 

37, tthe ttethod of dala 37, vhereln tli« 
<oraalnptoBqr Inoittdee djteceotcwie*. 

«-rical procedures include t^U^^ "^"^ 

fiurcl^; ^'^^ "^^i^ the other 

^ical p«c«tares include the delivery c£ 

!*«««ceutlcals a«i Mo-active devlceT 
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« ot^.™^' P«c«J«.«,l, p«fo»*.r. tor»^„,o., 
n>t*»Hu« to tm dtmdnji.. . 

OTM iMMin or referrea to or indtoated In th» 
«y wo or »oxe of said stepa or features. 



DATED this FOURTH day of APRIL 1995 
Spineeare Medical Group 
by 0AV1E8 COlrUSOS CAVB 

Patent Attorneys for the applicant (s) 
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